Purpose Promoting parent resilience may provide an opportunity to improve family-level survivorship after pediatric cancer; however, measuring resilience is challenging. Methods The "Understanding Resilience in Parents of Children with Cancer" was a cross-sectional, mixed-methods study of bereaved and non-bereaved parents. Surveys included the Connor-Davidson Resilience scale, the Kessler-6 psychological distress scale, the Post-Traumatic Growth Inventory, and an open-ended question regarding the ongoing impact of cancer. We conducted content analyses of open-ended responses and categorized our impressions as "resilient," "not resilient," or "unable to determine." "Resilience" was determined based on evidence of psychological growth, lack of distress, and parent-reported meaning/purpose. We compared consensus impressions with instrument scores to examine alignment. Analyses were stratified by bereavement status.
Introduction
Many of the key constructs of psychosocial patient care are at once clinically recognizable, yet also difficult to measure. Resilience is a particular example, describing an individual's ability to withstand, bounce back, or even bounce forward from adversity [2] . Indeed, while we may know resilience when we see it, we have struggled to operationalize, and subsequently measure, or promote it. These struggles have research and clinical implications for patients with cancer and their families; higher self-perceived resilience may be associated with improved psychosocial-and health outcomes [28, 31, 34, 35] .
One explanation for the challenges in measuring resilience is the variability of resilience theories. Some theories have suggested that resilience is defined by inherent personal (and quantifiable) characteristics [5, 9] . Others have argued that resilience cannot be directly measured; rather, it must be inferred based on the degree of risk and positive adaptation following trauma [19, 29] . These two theories also have been combined to suggest a process that integrates both internal resources and learned coping strategies over time [24, 25, 33] . A final school of thought is that, because resilience is evidenced by psychosocial function after adversity, it must be defined as an outcome [10, 20] . Whether that outcome is qualified by an absence of psychological distress or the presence of positive psychology (e.g., post-traumatic growth) is also a subject of debate [3, 21] .
Perhaps because of this diversity of perspectives, resilience research has included multiple related constructs (e.g., hope, optimism, self-efficacy, coping, meaning-making, benefitfinding), complicating comparisons and precluding techniques such as meta-analyses [23] . Furthermore, translating resilience theories into clinical oncology care is problematic due to the dynamic nature of the cancer experience. Indeed, whereas pre-existing personal characteristics may have a dominant effect on initial resilience, learned coping and adjustment, patterns of social support, and the medical experience itself (e.g., intensity of treatment, communication with the medical team) may all shape patient and family resilience over time [23, 27, 28] .
Parent coping during and after cancer can affect the entire family [25] . The "Understanding Resilience in Parents of Children with Cancer" study was originally designed to examine parent-centered perspectives of resilience in pediatric cancer based upon standardized instruments and, subsequently, to inform the development of a comprehensive resilience screening tool that could be used in clinical practice. In addition to completing the instruments, parents were asked to reflect on the impact of cancer on their current lives. Our investigative team noticed that these written comments provided subjective evidence of the presence (or absence) of "resilience." Hence, we conducted additional exploratory analyses to determine how well our subjective opinions aligned with quantitative data, and if our impressions were different for bereaved compared to non-bereaved parents. The purpose of this report is not to define "resilience," nor to propose methods for its measurement; rather, we aimed to describe our integrated mixed-methods analysis of parent survey responses, and to highlight the complexities of measuring resilience among parents of children with cancer.
Methods
The Understanding Resilience in Parents of Children with Cancer Study (URPCC)
The URPCC study was a mixed-methods study of parents of children with cancer. It was approved by the Seattle Children's Hospital (SCH) institutional review board and involved two phases. First, we conducted small group interviews with bereaved families in order to develop a framework for understanding resilience in pediatric cancer [27] , and to refine a comprehensive resilience screen. Second, we conducted a cross-sectional, survey-based study of a separate cohort of parents whose children had either completed cancer therapy or died at least 6 months prior [28] . The rationale for including these two distinct groups of parents was to explore differences in the factors and outcomes related to resilience among parents of children with cancer. Parents in both groups were eligible to participate if they had written command of the English language and a valid mailing address. Consecutive eligible families were identified from the SCH cancer registry and approached with an introductory letter from their primary oncologist. We enrolled one caregiver per family and provided a $40 incentive for completing the survey.
Study instruments
We developed and refined the "Resilience in Pediatric Cancer Assessment" (RPCA) as part of phase one of the study. It is a composite, paper-and-pencil questionnaire that includes validated instruments selected to evaluate parent-identified factors of resilience [27] , including the following:
1. Perceived ability to overcome adversity: Measured with the 10-item Connor-Davidson Resilience (CDRISC) scale [4, 9] . This instrument has excellent psychometric properties (Cronbach's alpha = 0.85) and has been used both in adults with cancer [30] and parents [5] . Higher scores suggest higher personal resilience resources. 2. Emotional distress: Assessed with the general psychological distress scale [16] . This instrument is used by the US National Health Interview Survey and the World Health Organization to assess population mental health. Higher total scores suggest higher distress with scores of 7 or greater indicative of "high" distress [17, 18] . 3. Post-traumatic growth: Assessed with the Post-Traumatic Growth Inventory (PTGI). This instrument assesses changes that occur following negative events; higher scores suggest greater growth [32] . For this analysis, we used total PTGI scores (alpha = 0.94).
Parent demographic characteristics
During phase 1 of the study, parents requested space to describe the continued impact of having had a child with cancer. Based on this feedback, we added an open-ended question to the larger mailed survey-based study (phase 2): "Please describe how your child's cancer experience affected (or still affects) you. This can be the meanings you have found from the experience, if or how you still celebrate your child's life, how you are still affected emotionally, or any other personal comments you are willing to share (you can use extra paper if you would like more room)."
Qualitative analyses
During the initial review of parent written response to the above open-ended question, our investigative team identified some as subjectively resilient. Hence, we amended our protocol to include additional, qualitative analyses of these comments. All parent written responses were transcribed verbatim into a secure database. In order to contextualize our findings, we used a directed content analysis [11] . We began by empirically defining "resilience" as some evidence of one or more of the following: (1) statements indicating forward movement after the cancer experience, (2) declarations of new meaning or purpose, or (3) absence of serious emotional distress that prevented such movement or meaning-making. All three authors (representing the disciplines of oncology, social work, and health services research) then read and independently coded all parent transcripts as "resilient," "not resilient," "both resilient AND not" (e.g., if there was evidence of both), or "unable to determine due to lack of information." We highlighted specific statements to justify our coding categorization and discussed each transcript as a group to arrive at a consensus impression for each family member. Final categorizations were then added to the quantitative database for further analysis.
Quantitative analyses
All analyses were conducted with the Stata 12 software package (Statacorp LP, College Station, Texas), and stratified by parent bereavement status. Instruments were scored according to published guidelines and evaluated using descriptive statistics (means and standard deviations for normally distributed continuous variables, medians and inter-quartile ranges otherwise; frequencies for categorical variables). Comparisons between bereaved and non-bereaved parents were conducted with Student's t tests with unequal variance in cases of continuous variables and Chi-square or Wilcoxon Rank-Sum tests in cases of categorical variables.
Merged (mixed-methods) analyses
Using our qualitative assessments, we then conducted additional quantitative analyses to explore the alignment between selected survey instruments and our clinical impressions. First, we examined the distribution of each instrument among parents we had rated as "resilient" versus "not," stratified by bereavement status. Second, we assessed the alignment of our clinical impressions with standard instrument scores. For the purposes of this exploration, we were deliberately generous to allow for maximal "alignment." We defined alignment among resilient parents if their CDRISC and PTGI scores were above the group's 25th percentile and if their Kessler-6 scores suggested an absence of high distress. Alignment among "notresilient" parents was defined as CDRISC and PTGI scores below the 25th percentile and Kessler-6 scores >7 (indicating high distress).
Results
The response rate and demographics of parents enrolled on the URPCC has been described previously [28] . Briefly, we identified 220 eligible families, including 146 with valid contact information. We enrolled 120 (56 % of identified and 82 % of contactable), including 96 non-bereaved and 24 bereaved parents. Of these, 105 (88 %) provided written descriptions of how their children's cancer experience still affected them, including 84 (88 %) of non-bereaved and 21 (88 %) of bereaved parents. This analysis includes only the 105 parents who provided written responses for qualitative analyses.
Enrolled parents were mostly White mothers in their early 40s with at least some college-level education (Table 1) . Children who died tended to be diagnosed at an older age. Nearly half of children who died had brain cancers, compared to 17 % of survivors. However, these differences were not statistically significant (p=0.6). An average of 23 (SD 15) months had passed since the time of the child's death, compared to an average of 34 (SD 14) months since the end of therapy for surviving children (p=0.003). There were no other demographic differences between non-bereaved and bereaved parents.
We classified the majority of parents as resilient, including 63 % of non-bereaved and 52 % of bereaved parents (Table 2) . Similarly, we more commonly classified bereaved parents as "not resilient" or having elements of both. Rater-determined resilient parents tended to reflect on new meaning or life purpose, whereas the comments of "not-resilient" parents lacked evidence of movement or recovery from their cancer experience (Table 3) .
Overall, instrument scores were consistent with our impressions of resilience. For example, the average CDRISC scores were higher, and Kessler-6 scores were lower, for resilient parents when compared to "not-resilient" parents (p<0.001-0.01, Fig. 1 ). Among non-bereaved parents, the PTGI was also higher in those who were resilient (p=0.02).
On a person-level basis, however, only 50 % of nonbereaved and 62 % of bereaved parents had all three instrument scores that were aligned with our clinical impressions (Fig. 2) . Specifically, the Kessler-6 instrument seemed to align most consistently with our clinical impressions; scores were aligned in 79 % of non-bereaved and 88 % of bereaved parents. In comparison, the performance of the PTGI was more variable, with alignment in 76 % of non-bereaved parents, but 56 % of bereaved.
Discussion
Parental coping during after cancer has the potential to affect survivors as well as other children in the home [1, 24, 26] . In this regard, the construct of resilience is particularly important, representing parents' ability to "bounce back" from adversity [3] . Unfortunately, while resilience may be clinically recognized, it is challenging to operationalize and measure. For example, we found the majority of parents described life changes or perspectives consistent with empirical resilience, and we agreed in 100 % of our clinical impressions. However, formal instruments designed to measure possible markers of resilience were less consistent.
The mixed methods of this study underscore some of the challenges in psychosocial oncology research and clinical care. Resilience is likely a factor of long-term patient and family wellness and is therefore a component of whole patient care [12, 14] . However, because investigators have struggled to measure and/or define it in research settings, existing studies include a remarkable number of surrogate measures of resilience [23] . Furthermore, our formative work with bereaved parents suggests that parent-centered perspectives of resilience integrate multiple resilience theories [27] . Thus, truly promoting patient-centered resilience may require novel techniques. 
Unable to determine 9 (11) 2 (10)
"Resilient" defined as: (1) evidence of forward movement, (2) evidence of new purpose/meaning, and (3) absence of emotional distress. Parents were defined as "non-resilient" if they had neither (1) or (2) and/or presence of significant distress This challenge is not unique to resilience, per se; rather, it is increasingly common in the era of patient-centered outcomes research. For example, despite multiple available instruments to measure quality of life, whether any instrument truly captures individual, subjectively valued determinations of "quality" is unclear [7, 8] . Likewise, while the Commission on Cancer recommends routine screening for patient distress [13] , the preferred patient-centered screening tools have yet to be identified [6] .
An additional consideration is the fact that what clinicians and investigators "see" does not necessarily reflect the whole of patient or family experiences. In our study, evidence of significant emotional distress (or lack thereof) strongly influenced our qualitative impressions. This may be because we are clinically trained to recognize (and intervene) with negative pathology. Indeed, we found that the Kessler-6 psychological distress scale seemed the most consistent with our impressions. The presence of distress does not rule out Table 3 Examples of parents' written comments used to identify "resilience" groups (N=105; 84 non-bereaved and 21 bereaved)
Resilience group
Selected parent comments "Resilient" n=64; 53 (63 %) of non-bereaved and 11 (52 %) of bereaved "Our connection to our daughter (cancer survivor) is so strong. Each day is a gift. It has brought compassion, humility, ability to help others, desire to pay it forward, willingness to accept help from others, strengthened our faith and closeness of our family. Nothing will ever be the same."-Non-bereaved parent "My answers to this survey reflect a mother who has mostly put her worst fears behind her. Is there still fear?
Yes, there always will be. But it will not be productive in any way to address the lingering fear that he will relapse."-Non-bereaved parent "Since the day of diagnosis, life changed. I accept that. Cancer will always be part of my life. We are one of the lucky ones and I am well aware of those that are not. I am working to find a way to be of help. It is a horrible, lonely, devastating experience. I cannot return to 'normal' and forget. But I am trying to find a balance. I celebrate every moment."-Non-bereaved parent "I am still in the process of finding new purpose in life. I have to some extent but am still working on it.
Emotionally, I am more compassionate. I don't worry about practical things as much as I did before. Dealing with cancer and the loss of a child are so difficult that after you have dealt with them, other challenges tend to pale in comparison."-Bereaved parent "I still have a hole in my heart that will never go away. I get frustrated when people fret about meaningless things. But I also appreciate the luxury of being able to fret about meaningless things. I appreciate and recognize how amazing my other kids are. They are all channeling their grief and broken hearts. They inspire me."-Bereaved parent "Non-resilient" n=20; 15 (18 %) of non-bereaved and 5 (23 %) of bereaved "Every moment, every second, every day, I live in fear of the cancer returning. Trying to survive that again is more than I have in me."-Non-bereaved parent "I feel that for some reason our family is being punished and that we aren't allowed a happy, care-free state of mind that we used to experience before cancer struck our family."-Non-bereaved parent "While I'd like to think this experience would help us be stronger when facing adversity, I've found we are still exhausted to the core. Things that should not derail us do. This experience seems to have no end."-Nonbereaved parent "For 2.5 years, I was barely coping with the stress, fear, and daily challenges of having a child with cancer. I felt like a broken person. Without her, I am incomplete…don't know how I can make it through the day. I want to celebrate her life, but there was so much physical, emotional, psychological pain and stress that it's hard not to be overwhelmed by the agonizing negative memories. I am not inclined to look for the good in such an experience."-Bereaved parent "I've been less functional and more sad. I feel like I am suffering from the traumas of those years. My sense of purpose of daily responsibilities has diminished."-Bereaved parent Elements of both resilience and non-resilience n=10; 7 (8 %) of non-bereaved and 3 (23 %) of bereaved "I am so grateful…at least once a week we talk about that time in our life, how awful it was, or what we learned from it. I find myself afraid to do things that could hurt me or my husband…I'm afraid if he has to drive long distances. I guess the cancer experience made me realize mortality."-Non-bereaved parent "My world-view has changed. Now I live with the reality that bad things can and do happen. I am more paranoid and skeptical of life. On the other hand, I have experienced the power of love, support and connections with people I never would have met."-Bereaved parent Unable to determine n=11; 9 (11 %) of non-bereaved and 2 (20 %) of bereaved "My child's cancer not only affected me, but also his father and siblings. It has been very hard for his older brother to accept. It has affected our daily lives."-Non-bereaved parent "All anniversaries are acknowledged. We think of him daily and share our memories with his younger siblings."-Bereaved parent "Resilient" defined as: (1) evidence of forward movement, (2) evidence of new purpose/meaning, and (3) absence of emotional distress. Parents were defined as "non-resilient" if they had neither (1) or (2) and/or presence of significant distress resilience, however, and parents of children with cancer may simultaneously report positive and negative psychological outcomes [15, 27] . Similarly, the CDRISC measures inherent and personal perceptions of the ability to overcome adversity. These perceptions were rarely described by parents, but they are likely still critical components of overall psychosocial wellness. Likewise, the PTGI measures "growth" and implies some level of improved functioning after traumatic experiences. It is not clear that such improvement is necessary or even fair to expect after pediatric cancer. Rather, is simple return to normalcy not evidence of resilience [21, 27] ? There are several limitations to our study. First, this analysis was conducted post hoc, based on the richness of parents' written comments. We did not ask parents to describe resilience; rather, we provided an opportunity for them to share their perspectives about the impact of cancer on their current lives. Parents may have interpreted this opportunity in different ways and what we "saw" may not reflect their broader level of functioning. Our integrated findings must therefore be taken cautiously. Similarly, we empirically defined resilience based on our combined clinical and research experiences, resilience theory, and published literature. Our impressions may not reflect those of patients, families, or other health care providers.
Second, while we labeled bereaved parents as resilient less frequently than non-bereaved, we cannot justify comparisons between the two groups, for several reasons. First, less time had passed for the bereaved group (approximately 2 years since the child's death versus 3 years since the end of therapy for non-bereaved). In clinical practice, we see a trajectory of recovery; parents may not demonstrate resilience until some time has passed. We were unable to determine where parents were in their personal trajectories with this cross-sectional analysis. Were they really "stuck" without forward movement, or did we just measure them before they moved? We lacked the power to adjust or sub-stratify our findings by time. As (1) CDRISC (Connor-Davidson 10-item Resilience Scale): "resilient" and score >25 percentile, "not-resilient" and score <25 percentile; (2) Kessler-6 (K6) Psychological distress scale: "resilient" and lack of high distress (K6 < 7), "not-resilient" and presence of high distress (K6 ≥ 7); (3) PTGI (Post-Traumatic Growth Inventory): "resilient" and score >25 percentile; "not-resilient" and score <25 percentile such, we cannot determine if the passage of time further mediated parent comments or instrument scores. Second, the experience of losing a child is categorically different from that of parenting a survivor. Normal bereavement processes may predict a longer and more complicated emotional realignment period and the relative "lack" of resilience among bereaved parents may be appropriate. Alternatively, losing a child is considered the most difficult form of grief [22] , and these parents may truly be at higher risk. We found that quantitative measurements of resilience markers were more congruent in non-bereaved than bereaved parents, but this may be because resilience is qualitatively different for these two groups. Third, we were deliberately lenient with our definitions of "alignment." The only instrument with validated cutoff scores is the , where a score of 7 or higher is indicative of high distress. This instrument also performed the most consistently in our study. By comparison, the CDRISC and PTGI scales are scored continuously, with higher scores indicating higher personal resilience resources and growth, respectively. We empirically defined a cutoff at the 25th percentile for both instruments in an effort to be as inclusive as possible. However, it is possible that the instruments would have performed "better" had we been more discriminating. We explicitly decided not to examine ROC curves for these instruments alone, or in combination, because we recognized that our assessments of resilience were subjective and there are no "gold standards" for measuring the same. Future studies may better elucidate screening techniques and cutoff scores for these (and other) resilience scales.
Finally, we did not query non-bereaved parents about their child's current health status. While all surviving patients were in remission, they may have faced additional medical comorbidities that affected parent responses. Our sample also lacked ethnic and cultural diversity. We did not measure spiritual, social, or family dynamics as they contributed to parent resilience, nor did we have power to make adjustments by cancer type or other demographic variable. These factors are likely key components of parent outcomes.
In clinical practice, we see and identify many constructs which we know to be important factors in patient and family well-being, and yet we are limited in our abilities to measure them. This analysis aimed to integrate qualitative ("seen") and quantitative ("measured") assessments of resilience. Our intention was not to confirm resilience theories, nor to identify ideal instruments to measure them. Rather, we hoped to underscore the challenges inherent to resilience research and raise questions for future clinical and research practice. What is the role of qualitative, patient-or provider-centered perspectives in understanding resilience? Which available instruments best capture the constructs we are trying to measure, and how could they be used in combination? How might we develop new resilience assessments? For now, our results underscore the fact that listening and observation provide a robust foundation for both understanding and intervention.
We suggest labeling what we can see as well as what we measure. Future studies designed to define, measure, and promote patient-centered resilience may ultimately answer these questions and, even better, promote whole-patient care.
